Comparison of the biological effects of four irreversible inhibitors of ornithine decarboxylase in two murine lymphocytic leukemia cell lines.
The effects of the enzyme-activated irreversible inhibitors of ornithine decarboxylase, alpha-difluoromethylornithine, alpha-(fluoromethyl)dehydroornithine, alpha-(fluoromethyl)dehydroornithine methyl ester, and (2R,5R)-6-heptyne-2,5-diamine (RR-MAP), on cell growth and parameters related to polyamine biosynthesis were compared in L5178Y and L1210 cells under identical culture conditions. The two lines are murine lymphocytic leukemia cells which differ in their ability to metabolize 5'-methylthioadenosine, the by-product of polyamine biosynthesis: L5178Y cells contain a specific 5'-methylthioadenosine phosphorylase; L1210 cells do not. In L1210 cells, the 50% inhibitory concentrations (lC50S) of the various analogues were 3.0 mM for alpha-difluoromethylornithine, 0.2 mM for alpha-(fluoromethyl)dehydroornithine, 0.1 mM for alpha-(fluoromethyl)dehydroornithine methyl ester, and 0.01 mM for RR-MAP. L5178Y cells were somewhat more sensitive to the inhibitors with lC50 values of 0.5 mM for alpha-difluoromethylornithine, 0.06 mM for alpha-(fluoromethyl)dehydroornithine, 0.03 mM for alpha-(fluoromethyl)dehydroornithine methyl ester, and 0.002 mM for RR-MAP. In all cases, growth inhibition was fully prevented by exogenous putrescine. The effects of the inhibitors on parameters related to polyamine metabolism were compared at drug concentrations approximating the average of lC50 values for the two cell lines. Under these treatment conditions, polyamine pools were similarly affected by the various inhibitors. Typically, putrescine and spermidine were depleted, but effects on spermine pools differed according to the cell line, increasing slightly in L1210 cells and decreasing by about 50% in L5178Y cells. Spermine pools in L1210 cells could be reduced by RR-MAP at concentrations higher than the lC50 (i.e., 0.1 mM). Clonogenicity in soft agar was decreased about 50% by putrescine and spermidine depletion and was not further affected by spermine depletion. The inhibitors elevated S-adenosylmethionine decarboxylase activity in both cell lines with a 2-fold greater increase in L5178Y cells than in L1210 cells. Finally, the inhibitors decreased S-adenosylmethionine pools in L1210 cells by about 50% but had little effect on these pools in L5178Y cells with the exception of RR-MAP, which decreased S-adenosylmethionine pools by about 40%. Whether the different polyamine responses of the two cell lines are related to their ability to metabolize 5'-methylthioadenosine is uncertain. It is apparent, however, that the presence or absence of methylthioadenosine phosphorylase does not substantially modulate the antiproliferative activity of ornithine decarboxylase inhibitors.(ABSTRACT TRUNCATED AT 400 WORDS)